Abstract Studies have evaluated the quality of life (QOL) of many groups; however, such studies in relation to
Introduction
Population aging is a global phenomenon that is mainly due to a decline in mortality and fertility rates. Demographic projections indicate that the number of elderly people aged over 60 will exceed the number of children for the first time in 2047, growing from 841 million elderly people in 2013 to over 2 billion in 2050 1 . According to the Brazilian Census in 2010, the number of elderly exceeded 20 million people and a factor of particular note was the proportional and faster increase of the group referred to as "very old" (over 80). This age group is currently the fastest growing population segment and it now represents more than 14.2% of the elderly population 2 . In this populational macro environment, rapid demographic transition has occurred most sharply in developing countries and it has been accompanied by epidemiological changes. Complex changes have been observed in health-disease models, which have changed from a prevalence of communicable diseases to a higher prevalence of chronic non-communicable diseases (NCDs) 3 . As a result of NCDs such as diabetes, cardiovascular disease and strokes, it has been estimated that decreased productivity at work and reduced household income will lead to a loss to the Brazilian economy of billion dollars. The strong socioeconomic impact of chronic diseases and their risk factors are having a negative effect on the Millennium Development Goals, which cover topics such as health, education and the reduction of poverty, and according to a study produced by the Pan American Health Organization and the World Health Organization this is to be found in most countries 4 . Transposing these demographic and epidemiological factors, the intensification of changing age structures and the increase in NCDs also results in a direct effect on the QOL of individuals.
As part of the growing body of scientific evidence that exists in relation to these issues, international studies have shown an inverse correlation between QOL and fragility 5 , depression 6 , and institutionalization 7 , which have been represented as factors of vulnerability and have resulted in low scores for the QOL of elderly people, however, physical activity 8 and social support 9 contribute positively in the various QOL domains.
In contrast, Brazilian studies regarding the assessment of the status of the QOL of very elderly people are incipient and have also been performed with different instruments, which mean that it is difficult to compare data [10] [11] [12] .
It is important to bear in mind that demographic transition has resulted in the need to create assistance programs for the elderly in order to provide active aging and to maintain the QOL of this segment of the population.
Successful international example of initiatives aimed at improving the QOL of the elderly can be found in Canada, Spain, Italy, Portugal and Germany. The latter include programs such as "Active Living" (Alberta, Canada), "In Porto Life is Long" (Porto, Portugal) and "Wellness Project" (Terranuova, Italy) , all of which demonstrate that it is possible to promote healthy aging 13 . Initiatives by the Federal Government in favor of the elderly in Brazil began in the 1970s; however, the first national policy for this age group was only implemented in 1994. The National Policy for the Elderly (PNI) was enacted in 1994 and it was regulated by Decree No. 1948 of June 3, 1996, which ensured the social rights of the elderly 14, 15 . In addition, Ordinance No. 1395/ GM created the Health Policy for the Elderly, which is designed to promote healthy aging, as well as the improvement and/or maintenance of the maximum functional capacity in order to ensure that elderly people can remain independent in the environment in which they live 14 . In 2003, Law No. 10 .741 created the Statute for the Elderly, which aims to provide facilities and opportunities for the preservation of physical and mental health, as well as improvements in the moral, spiritual, intellectual and social conditions of the elderly 16 . In 2006, the Guidelines for the Pact for Health were implemented through Ordinance/GM No. 399. These guidelines addressed the following three dimensions: the Pact for Life; the Pact in Defense of the SUS; and the Management Pact. The health of the elderly is one of the main priorities for the Pact for Life because of the demographic dynamics of Brazil 17 . All policies aimed at the elderly should take into account factors such as functional capacity, as well as the need for autonomy, participation, care and self-satisfaction. Furthermore, such policies should fundamentally encourage comprehensive health prevention and care that is based on QOL and active aging 18 . Given the aforementioned, this study examined the factors which contributed to maintaining the quality of life of elderly people attending a reference center in the city of Belo Horizonte, Brazil. This study was intended to expand the existing knowledge about this issue and to encourage the design of actions and interventions to have an effective impact on care policies for the elderly which are designed to provide improvements in health care and QOL.
Thus, this study identified factors associated with the quality of life of individuals attending a Reference Center for the Elderly in the city of Belo Horizonte, Minas Gerais, Brazil by using the short version of the World Health Organization Quality of Life Assessment (WHOQOL-BREF).
Method
This was a transversal study of 257 people, aged 60 or over, who were registered and active in the various programs provided by a Reference Center for the Elderly (CRPI) in the city of Belo Horizonte, Minas Gerais, Brazil.
This particular CRPI is a public facility that belongs to the city of Belo Horizonte. It offers services and programs aimed at promoting the health of elderly people, as well as preventing social isolation and protecting their rights. The scope of activities that are offered include a gym, ballroom dancing, Gypsy dancing, singing, Lian Gong, computer training, painting on fabric and screen, Biodanza, a youth and adults education project (EJA), "Active Life" and a talent show. The center currently has 590 elderly users who perform various social and educational activities.
The sample size was calculated using the Lwanga & Lemeshow formula 19 , which requires the following information: a) the proportion of the population; b) the significance level and c) absolute accuracy. The sample size calculation was based on the proportion of 79.0% of elderly Brazilians whose self-perception of their QOL was satisfactory 20 , with a 5% significance level and absolute precision of five percentage points. The sample size was 255 elderly people. Taking into account 5.0% possible losses, the final sample included 268 elderly people.
In total, data were collected from 269 elderly people, which were reviewed one by one. Of these, there were twelve losses -five due to the fact that the WHOQOL-BREF instrument contained more than 20.0% of questions that were not completed -and seven because the participants were aged under 60. Consequently, taking into account the sample losses, there were 257 completed and analyzed questionnaires (95.9% of the calculated sample). No participant was excluded from the sample due to severe cognitive impairment (24.8 ± 4.2).
The inclusion criteria were as follows: men and women aged over 60 who were registered at the Reference Center, and who frequented the center, who agreed to participate in the survey and answered the questionnaire.
Elderly people with severe cognitive impairment (who scored ≤ 9 on the Mini-Mental State Examination -MMSE) that prevented them answering the questionnaire were excluded from the study 21 . Data collection began in January 2012 in the Reference Center. Due to works being undertaken on site, data collection was suspended in August 2012. Data collection resumed in November 2013 and continued until May 2014. The data collection was performed by a previously trained team that was composed of three individuals receiving a fellowship from Scientific Initiation and one person studying for a Master's degree in nursing. The team was supervised by members of the Center for Studies and Research in Health and Human Development (NEPCDH) of the Federal University of Minas Gerais. The participants in the study were approached by interviewers while waiting for activities in the Reference Center in the morning and afternoon sessions, depending on the availability of each interviewer.
A pre-test questionnaire was conducted in order to check inconsistencies in the questions and any difficulties in understanding by the participants. There was no difficulty in understanding the questions by the participants and the data were not incorporated into the study.
The information was obtained through a structured questionnaire that was organized into the following thematic blocks: socio-demographic variables (gender, age, place of birth, marital status, education and family income); clinical variables (number of comorbidities, self-reported comorbidities, cognitive function, depression and body mass index -BMI);and lifestyle variables (alcohol consumption, smoking, physical activity) and quality of life.
In order to assess the subjective perception of QOL we used the short version of WHO-QOL-BREF in Portuguese. This instrument has shown a good response to analyzing the QOL in the elderly [22] [23] [24] and it was translated and validated in Brazil 25 . The WHOQOL-BREF includes 26 items; the first two questions assess the self-perceived quality of life and satisfaction with the person's health. The remaining 24 questions were categorized in the following four domains: physical (7 items); psychological (6 items); social relationships (3 items) and environment (8 items) 26 . Each of these 26 items was assigned scores that ranged from 1 to 5. The score for each domain was transformed into a linear scale from 0 to 100 according to the syntax proposed by the WHO-QOL group 27 , reflecting a better or worse assessment of QOL.
There were no cut-offs to determine scores below or above what could be evaluated as a "bad" or "good" QOL. Thus, it was decided to rationalize the analysis by defining two groups in relation to the perception of QOL and satisfaction with health. Group 1 was defined as: satisfactory/good QOL; self-reported QOL as being "good" or "very good" and feeling "satisfied" or "very satisfied" with their health. Group 2 was defined as: unsatisfactory/bad QOL; self-reported QOL as being "bad", "very bad" or "neither bad nor good"; and feeling "unsatisfied", "very unsatisfied" or "neither satisfied nor dissatisfied" with their health.
The parameters set by the BMI classification followed the cut-offs established for elderly indi- . The presence of depression was assessed using the Patient Health Questionnaire-2 (PHQ-2). For this study, the cut-off point of ≥ 3was adopted (sensitivity: 83%; specificity: 92%), which, according to the literature, suggests probable depression 29 .
The Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) was used to evaluate the consumption of alcoholic beverages. Based on a previous validation study, a score of ≥ 4 for men and ≥ 3 for women suggested alcohol abuse and was adopted as a criterion in this study 30 . The data were entered and analyzed using the Statistical Package for the Social Sciences (version 22.0). In the descriptive statistics the continuous variables were compared between groups using the Student's t-test for independent samples or the analysis of variance test (parametric ANOVA with a classification criterion), which was supplemented where necessary by Tukey's test. The categorical variables were compared using Pearson's chi-square test (χ2) or Fisher's exact test. In the statistical modeling, a critical level value of p ≤ 0.20 was adopted for entry in the multivariate model. The analysis of the normality of the continuous variables was performed using the Kolmogorov-Smirnov test. The Spearman's-Rho correlation test was used for the overall QOL (OQOL)and QOL/satisfaction with health groups; it was also performed for the WHOQOL-BREF domains. The logistic regression model using the Forward method was designed to assess the direction and magnitude of the association of each independent variable with the response variable (good QOL/satisfied with health). In this analysis, p < 0.05 was considered as statistically significant. The values that were obtained were expressed as odds ratios and their 95% confidence intervals. The adjustment of the final model was evaluated by the goodness-of-fit test.
Results

Characteristics of the individuals
Some of the general characteristics of the study sample are shown in Table 1 . The average age of the participants was 70.8 ± 6.4 years and 82.5% were female. The majority came from the interior of the state of Minas Gerais (60.9%), and 63.8% did not have a spouse. In terms of education, 8.6% of the elderly did not attend school; 21.4% had zero or less than four years of study. In relation to employment and income, it was found that 22.6% of the elderly people were currently working and 80.2% were retired. It is noteworthy that 11.7% of pensions were due to disability. The monthly income of this sample was low and most received 19.1% less than the minimum wage. Only 9.7% of the elderly people reported an absence of illness and 33.0% reported more than three comorbidities. The most common comorbidities were hypertension (63.4%), dyslipidemia (26.5%), diabetes (23.7%) and osteoarticular diseases (23.3%). Altered cognitive level was detected in 16.7% of the sample. The depressive symptoms index obtained a median of zero (IQ 0-2.0) and 9.7% received a sum of the scores (total PHQ) equal to or more than three points. Among those who were potentially depressed, 3.5% had a score of six points, indicating more serious problems. Regarding nutritional status, half of the sample was overweight and 11.6% were underweight. In terms of behavioral habits, 9.5% of the elderly had a diagnosis of probable alcoholism; 3.9% of respondents currently smoked; 45.7% reported smoking or having smoked more than 10 cigarettes per day, and approximately 75% of the elderly reported having smoked for more than 10 years. Regarding physical activity, 8.9% did not exercise. Walking was the most common form of exercise and 67.7% of those who performed physical activity said that they walked. 
Quality of life of the elderly according to WHOQOL-BREF
The average scores for QOL of the four domains of WHOQOL-BREF were as follows: 63.91 ± 9.62 for the physical domain; 64.05 ± 10.83 for the psychological domain; 67.90 ± 17.90 for the social relationships domain; and 14.44 ± 1.96 for the environmental domain. Regarding the overall score for QOL (OQOL), the average was 52.57 ± 7.74 (Graph 1).
It was found that all the domains were significantly correlated with the OQOL. The least and the most correlated domains were environment (r = 0.622, moderate correlation, p < 0.001) and social relationships (r = 0.842, strong correlation, p < 0.001), respectively. However, when the correlation between the domains and the groups (G1 and G2) was verified there was a significant loss in relation to the physical domain (r = 0.098, p = 0.116).The social relationships domain correlated weakly (r = 0.241, p < 0.001) and the psychological domain (r = 0.408, p < 0.001) and environment domain (r = 0.432, p < 0.001) showed a moderate correlation.
Approximately 77.8% of the elderly perceived their QOL as good or very good and 3.1% as bad or very bad; 75.1% felt satisfied or very satisfied with their health, while 9.3% were unsatisfied or very unsatisfied.
Of the 200 elderly patients with a good or very good QOL, 81.5% were satisfied or very satisfied with their health and they formed the G1 group (satisfactory/good QOL). The others made up the G2 group (bad/unsatisfactory QOL) ( Table 2) . Table 3 shows that the scores for OQOL showed a linear trend, as the response was more positive, both in WHOQOL-1 and WHOQOL-2, which was statistically significant (p < 0.001). When the OQOL score was evaluated according to the groups defined by the analysis (G1 and G2) it was significantly higher in G1 (a better perception of QOL and greater satisfaction with health).
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Factors associated with QOL in the studied sample
Logistic regression analysis was conducted to identify possible independent predictors in the perception of QOL and satisfaction with health defined by the groups G1 and G2. 
Discussion
This study showed a positive relationship between QOL with advancing age and physical activity. Furthermore, a negative association was found between QOL, being born in the state of Minas Gerais and comorbidities (diabetes, musculoskeletal diseases, hypertension and depression). These findings confirmed the multifactorial nature of the studied phenomenon, i.e. QOL was influenced by demographic factors as well as clinical and behavioral factors.
Older age was associated with a better perception of QOL, which was consistent with a previous study. This finding may indicate that Neither satisfactory nor unsatisfactory
Very satisfactory (E) QOL/satisfaction with health groups Good QOL/satisfactory health Bad QOL/unsatisfactory health (d,e) 48.69 (d,e) 52.32 (b,c,e) 57.29 (b,c,d) 47.93 47.43 (D,E) 50.19 (E) 52.29 (B,E) 57.96 (B,C,D) the "older elderly" conformed to the inevitability of old age, while the "younger elderly" were faced by the dilemma of aging and presented such a condition 22 . This can provide fruitful discussion about how the perceptions of aging, working and resilience of this sector of elderly people were reflected in higher scores in relation to QOL.
Regarding behavioral habits, a study involving 115 elderly women and 61 elderly men from the Palestinian West Bank (average age 68.15 ± 6.74 years) showed a strong association between higher levels of physical activity and a positive influence on all dimensions of QOL related to health 31 . In the present study, a direct and gradual relationship was also observed between the frequency of physical activity and the score for QOL. It is known that physical exercise, if performed regularly and properly, slows functional losses and provides elderly people with autonomy and a better QOL. Therefore, physical activity programs for the elderly should be directed towards the development of physical and functional improvements, as well as teaching people the limitations and aptitudes of their body 32 . However, a recent study conducted in Brazil, with a population-based sample of elderly people, indicated a prevalence of physical inactivity of 46.7%, mainly in octogenarians 33 . In this regard, encouraging healthy habits and behavior should be discussed in government programs in order to contribute to active and healthy aging, with minimal incapacities.
One of the most worrying factors regarding the elderly is their overall health and the issue of morbidities is of fundamental importance. Thus, health prevention and promotion can impede functional decline and offer a better quality of life for elderly people 34 . However, the aging process is not necessarily related to disease and disability: chronic degenerative diseases are often found among the elderly. Thus, the current trend is that there are an increasing number of elderly individuals who, despite living longer, have higher levels of chronic conditions. The increase in the number of chron- [35] [36] [37] . In relation to the overall scores for the WHO-QOL-BREF domains, the environmental domain obtained extremely low scores, which negatively influenced the QOL. This particular domain refers to aspects such as physical safety and security, health and social care (availability and quality), opportunities to acquire new information and skills, participation and opportunities for recreation/leisure, etc.
A study conducted in metropolitan areas of Brazil between 1991 and 2000 assessed the Quality of Human Life Index (QHLI). The QHLI consists of five indicators (quality of housing, living conditions, income, health and environmental safety, and sanitary services), and it also measures aspects related to human development and the quality of the built environment. According to the results of the aforementioned study, the quality indicators which most influenced a decrease in QHLI in metropolitan areas were quality of housing, health and environmental safety. These aspects are related to a high prevalence of respiratory and parasitic diseases, which are strong instruments of indirect estimates of the quality of air and water enjoyed by the population, as well as mortality from external causes and violence in its broadest sense 38 . Violence significantly undermines environmental safety and this issue is the subject of much discussion by those who live in urban areas in Brazil. This topic has a fundamental influence on the daily life of individuals, social groups, the media in general, and the relationship between state, society and social organizations in the world and in Brazil. Violence is a complex phenomenon that affects both developed and developing countries. In many societies, various expressions of violence are often treated as a form of acting "normally" and it is hidden within the customs and relationships that exist between people. Both in Brazil and worldwide, violence against older people is expressed in the ways that relationships are organized between the rich and the poor, between genders, races and age groups within the various spheres of public, institutional and family power 39 .
Thus, violence against the elderly significantly affects the environment in which they live and interact.
Given the seriousness of this situation, in 2014 the Human Rights Secretariat of the Presidency of the Republic of Brazil published the "Manual to Deal with Violence against the Elderly". The goal of this manual was to reach a wide audience of people who, by law, must respect, protect and care for the elderly. The latter include managers, service providers, health and social services professionals, law enforcement officers, security officers and their families 40 . In the case of the city of Belo Horizonte, in 2010 the rate of violence against the elderly was 62.75 per 10,000 inhabitants (admissions in the public system of people aged 60 or over from causes related to possible aggression per 10,000 inhabitants in this age group, by place of residence) 41 . Brazilian elderly people live in daily fear of violence, a lack of medical care and hospitals, and suffer from scarce leisure activities, as well as financial problems caused by the low values of their pensions 18 . Consequently, it is important to reflect on the possible causes that negatively affect the QOL of the elderly, especially environmental factors, in order to search for possible improvements. Nursing could be incorporated into the ambit of Family Health teams and could be used as an intervention strategy for home visits. This could provide better knowledge about the area of coverage and could result in intersectoral actions to minimize the impact of the environment on the QOL of the elderly.
Moreover, it should be noted that there are other factors that affect the QOL of elderly people, which were not analyzed in this study but which have been examined in other studies. These include the positive link that has been made between higher levels of satisfaction with life and a better self-perception on the part of the elderly in relation to their oral health 42 , and the presence of cognitive decline directly affecting the QOL of elderly people with hypertension due to the fact that the latter limits the capacity to perform everyday activities, particularly if this is associated with painful conditions and emotional changes 43 . It is important to note that there are limitations associated with the present study due to its transversal design and convenience sample. A further limitation was the lack of similar Brazilian national studies regarding reference centers for the elderly, which prevented comparisons being made.
Nevertheless, the results of this study provide important information regarding the predictors that influence the QOL of elderly people and they indicate the need for government investment and action strategies to guarantee improvements in health promotion and the prevention of disease prevention, as well as improvements in the local infrastructure.
The data presented in this study can be used to direct care strategies for the most vulnerable elderly people, with particular attention to issues that affect the environment.
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